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57 ABSTRACT 

An electronic checklist program is provided for commer 
cially available printed circuit board layout design pro 
grams. The checklist program creates a file which is 
appended to a design file created by the layout program. The 
checklist program has Step menus indicating Steps for each 
interval to be completed in the layout design. When Steps in 
an interval are completed, the time is logged for each and 
when an interval is done, the cumulative time is logged. The 
program tracks the last Step completed Such that on Start-up 
with a previously created design, the program skips to the 
Screen including the last completed Step. Provision is also 
made to churn completed intervals and log churn time. 

10 Claims, 8 Drawing Sheets 
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AUTOMATED PCB CHECKLIST 

FIELD OF THE INVENTION 

This invention relates to a method for verifying a given 
printed circuit board (PCB) layout design and to an elec 
tronic system for use in conjunction with an electronic PCB 
layout design System for generating a PCB layout file. 

DESCRIPTION OF THE RELATED ART 

There are a number of commercially available software 
packages for facilitating the design of a layout for a printed 
circuit board (PCB). It is recognized by PCB designers that 
a number of Steps must be taken in order to achieve a 
workable and efficient design. These StepS are partly based 
on Standards which are up-graded from time to time and are 
also dependent upon the components which are to be utilized 
in the populated PCB. The designer therefore refers to a 
number of different checklists in executing a layout design. 
An experienced designer may also proceed partly on the 
basis of memory. In any event, there is a considerable 
amount of paper that may to be referred to in designing a 
layout. Further, in Some instances one designer may begin a 
design but may not be able to complete it due to work load 
or other difficulties. In Such circumstances, another designer 
would like to pick up where the first designer left off, but this 
may prove difficult Since there is no accepted order to 
undertaking many of the steps needed to create the PCB 
design. The industry Standard design practices therefore 
have Some inherent inefficiencies which the present inven 
tion Seeks to overcome. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided a 
method for verifying a given PCB layout design, compris 
ing: on request, displaying a menu of intervals for designing 
a PCB layout, on request, displaying a menu of Steps 
asSociated with each of Said intervals in Said menu of 
intervals, each of Said Steps for designing a PCB layout; 
allowing a user to indicate Steps in a given PCB layout 
design as completed Steps and thereafter Visually differen 
tiating Said completed Steps and, where all Steps in a given 
menu of StepS are completed Steps, Visually differentiating 
an interval associated with Said given menu of Steps to 
indicate a completed interval; Storing indications of com 
pleted StepS and completed intervals in a checklist file; 
appending Said checklist file to a layout design file contain 
ing Said given PCB layout design. 

According to another aspect of the invention, there is 
provided an electronic System for use in conjunction with an 
electronic PCB layout design system for generating a PCB 
layout file, comprising: an interval menu for displaying 
intervals for designing a PCB layout; a step menu associated 
with each interval in Said interval menu for displaying Steps 
for designing a PCB layout, means for allowing a user to 
indicate Steps in a given PCB layout design as completed 
StepS and for Visually differentiating Said completed Steps 
and, where all Steps in a given interval are completed Steps, 
for visually differentiating Said given interval to indicate a 
completed interval; means for Storing indications of com 
pleted Steps and completed intervals in an output file; means 
for appending Said output file to a layout file generated by 
said PCB layout design system for said given PCB layout 
design. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the figures which illustrate an example embodiment of 
the invention, 
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2 
FIGS. 1, 2, 3, 4, and 5 are flow diagrams illustrating an 

embodiment of the subject invention, 
FIG. 6 and FIG. 7 illustrate sample screens from the 

embodiment of the invention illustrated in FIGS. 1 through 
5, and 

FIG. 8 is a Sample System made in accordance with an 
embodiment of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In Overview, the present invention provides a menu driven 
electronic checklist for use in conjunction with an electronic 
PCB layout design program. By way of the electronic 
checklist, a user may tick Steps in the design proceSS as done 
and log the time taken for Such steps. When an interval 
(which involves a sequence of steps) is completed, the 
accumulated time for that interval is logged. In the case of 
an engineering change, the user may select a “churn' in 
respect of a completed interval affected by the engineering 
change in which case the interval and the Steps for the 
interval are changed to indicate they are not done, and the 
StepS are put on Screen for redoing. The last completed Step 
is tracked. At the conclusion of a Session, a checklist file 
containing the checklist information (e.g., Steps done, times 
logged, and an indication of the last completed Step) is 
written to non-volatile memory and is also appended to a 
layout design file created by the layout design program. If a 
partially completed design is reloaded along with its asso 
ciated checklist file in a new Session, the Stored indication of 
the last completed Step allows the electronic checklist to 
jump to the menu Screen containing the last Step done. 

It is particularly advantageous to use the electronic check 
list in conjunction with a layout design program in a 
multi-tasking environment, such as UNIX since this allows 
a user to flip back and forth between the electronic checklist 
and the layout design program. One Suitable off-the-shelf 
layout design program for use with the electronic checklist 
is UNICAD LAYOUTTM produced by Unicad, Inc. 

Turning now to FIG. 1, a user who wishes to use the 
electronic checklist and a layout design program may enter 
the name of a batch file (box 10). Program control then 
passes to the batch file which looks for a profile file in 
respect of the layout design program in the working direc 
tory of non-volatile memory (box 12). The profile, which is 
a standard component of layout programs (and, indeed, of 
many other types of programs) is used by the layout program 
on Start-up to configure itself. If the profile is found, it is 
copied to a temporary file (box 14) and it is loaded into 
resident (i.e., volatile) memory (box 16). If a profile is not 
found, then a basic profile is created (box 18). In either case, 
certain code is next added to the profile (box 20). As will 
become apparent hereinafter, the code added is code which 
will result in the layout design program being loaded along 
with the electronic checklist program of this invention and 
which will provide other features of this invention. The 
modified profile is then stored in the working directory (box 
22) and the batch file then invokes the layout program (box 
24). 

Turning now to FIG. 2, when the layout program is 
invoked, it loads the layout profile into resident memory 
which, it will be recalled, has been modified by the batch file 
(box 26). Under control of the modified profile file, the 
layout program then looks for a temporary file in the 
working directory (box 28) and if this is found, the tempo 
rary file in non-volatile memory is renamed to the profile 
file. Of course, this does not affect the loaded modified 
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profile file which is actively executing in resident memory. 
The coding in the modified profile file then results in the 
Search for a layout WorkSpace file group in the working 
directory (box 32). As will be understood by those skilled in 
the art, a layout design program may be input with a design 
file; once the program has worked on a design file, it creates 
a number of attendant additional files which, together with 
the design file, are considered a WorkSpace file group. If a 
workspace file group is found, and there is only one (box 
34), then it is loaded into resident memory (box 36). If there 
is more than one and the user picks one (box 38), then the 
chosen one is loaded. If the user indicates that none of the 
WorkSpace file groups in the working directory of non 
Volatile memory are to be chosen, then the layout program 
will load without any WorkSpace file group. Otherwise, the 
layout program will load in conjunction with the chosen 
workspace file group (box 40). The layout program may then 
operate on the WorkSpace file group through a user's com 
mands through a layout editor (box 42), as will be under 
stood by those skilled in the art. 

If there is a WorkSpace file group, then, whether or not 
there is more than one, the modified profile code will 
determine whether the checklist program is loaded (box 44). 
Normally, it would not be, but if it is, then no further action 
will be taken in this connection (box 46). If, as would be the 
usual case, the checklist program were not loaded, program 
control passes to decision block 50 of FIG. 4. 

Prior to turning to FIG. 4, the situation in which there is 
no layout WorkSpace file group in the working directory is 
considered (a "no" decision in decision block 32). In this 
case, turning to FIG. 3, it is asked whether there is a layout 
design file, or at least a kick-off file (which is a skeletal 
precursor to a design file which includes metricS but no 
design information) in the working directory. If yes and 
there is only one (box54) it is loaded (block 56). If there is 
more than one and the user picks one (block 58), the chosen 
one is loaded. After loading a kick-off or design file, or 
where the user declines to make a choice, the layout program 
is next loaded (block 60) and, again, the user may then issue 
commands to the layout editor (block 62). 
Where there is one or more design or kick-off files, it is 

asked whether the checklist program is loaded (Block 64). In 
the unusual case where it is, no further action is taken (block 
66). Where it is not, which is the usual situation, again 
program control passes to decision block 50 of FIG. 4. 

Recall that a design file is either loaded as part of a 
WorkSpace file group or is loaded on its own, where it is a 
new design file which has not yet been worked on by the 
layout design program Such that no WorkSpace file group has 
yet been created for it. Turning to FIG. 4, at decision block 
50 there is a search in the working directory for a checklist 
file associated with the loaded design file. This search 
initially is based on file names. A design file will have a 
name followed by a certain design file extension. Similarly, 
a checklist file will have a name followed by a checklist file 
extension. Where a Same name checklist file is found, the 
checklist program is loaded in conjunction with the same 
name checklist file (box. 72). If a checklist file with the same 
name is not found in the working directory, the Search 
continues by examining the design file which was loaded to 
See whether a checklist file was appended to it. If yes, this 
checklist file is loaded in conjunction with the checklist 
program. The loaded checklist file will have an indicator of 
the last completed Step ticked as done by user and this will 
cause the checklist program to Skip to the Screen with the 
Step menu containing that last completed Step (block 74). 

If no associated checklist file is found in the working 
directory but there is a design file loaded (block 76), then the 
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4 
checklist program is loaded and a checklist file with the 
Same name as the design file is created and all metrics in the 
design file are imported to the newly created checklist file. 
In case no design file is loaded but a kick-off file has been 
loaded (block 80), again the checklist program will be 
loaded in the checklist file created with the same name as the 
kick-off file and the metrics of the kick-off file imported to 
the checklist file (block 82). 

After any of the three different situations of blocks 72/74, 
78 and 82, control passes to the user to command operations 
in the checklist program (block 84). Each time the user ticks 
a step as done, a step flag is up-dated (block 86) in the 
checklist file. When a user exits from the checklist program 
(block 88), the checklist file is written to non-volatile 
memory (block 90) and, where a design or kick-off file is 
loaded (block 92), the checklist file is also attached thereto 
(block 94). 

FIG. 5 details the operation of the checklist program 
which was summarily indicated at block 84 of FIG. 4. 
Turning to FIG. 5, when the checklist program is first 
loaded, a main menu is displayed (block 100). This main 
menu will show metrics for the layout design job and will 
allow the user to select an interval menu (block 102) which, 
if chosen, will be displayed (block 104). FIG. 6 illustrates a 
Sample main menu displayed with an interval menu. A user 
may tick an interval as done through an input device (Such 
as a key pad or mouse). If So, then the colour blocking the 
interval changes to provide a visual indication that the 
interval is completed. AS well, the program then asks for a 
time to log for the interval. Alternatively, a user may request 
a churn or a step menu (block 108 and 110, respectively). If 
a step menu is requested, the menu is displayed (block 112). 
FIG. 7 illustrates a sample step menu for the routing interval. 
The user may indicate a step as done in which case the 
colour of the Step will change to visually indicate the 
completion of the Step. AS well, the program will request 
time for this step be logged (box 114). When all steps for an 
interval are completed, the interval is visually indicated as 
done and the cumulative time logged for all Steps is logged 
as the interval time (box 116). 

In a case where a churn is requested, the program will 
decide whether or not the interval is completed (block 120). 
If not, the churn request is denied, but if yes the interval and 
associated Steps are changed from done to not done (box 
122) and the program skips to the step menu Screen for the 
interval So that the user may again work through the Steps 
(block 124). When all steps are again completed such that 
the interval is ticked as done, the logged time is logged as 
churn time (block 126). 

In place of requesting the interval menu, certain other 
functions may be requested through the checklist program 
Such as, for example, report functions to print out reports of 
completed Steps and elapsed time (block 128). 

FIG. 8 illustrates a sample system for implementation of 
this invention. Turning to FIG. 8, a processor 150 is coupled 
for two-way communication with non-volatile memory 152. 
The non-volatile memory will Store a commercially avail 
able layout program having a layout profile and a checklist 
program (154 and 156, respectively). The memory will also 
store one or more checklist files (block 160) and one or more 
layout files (block 162). Each layout file may have a 
checklist file appended to it. Processor 150 is also coupled 
for two-way communication with volatile memory 170 such 
that files from the non-volatile memory may be up-loaded to 
Volatile memory. 

It should be noted that a commercially available layout 
program may be expected to handle a layout design file with 
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an appended checklist file as an ordinary design file Since the 
appended checklist file will be considered as non-design 
data of a comment-type nature appended to the design file. 
If the layout program cannot accommodate a layout file 
having a checklist file directly appended to it, then the 
appending may be done notionally through the use of the 
same name for the checklist file as for the layout file. It will 
also be noted that even where a checklist file is appended to 
a layout file, the checklist file is also independently written 
into non-volatile memory. This facilitates Speedy recovery 
of a checklist file associated with a particular layout file. 
Appending a checklist file to a design file facilitates load 

Sharing. That is, when one layout designer begins work on 
a design project but does not complete Same, the designer 
may ship the project to another designer Simply in the form 
of the layout design file with appended checklist file. The 
fact that the checklist program, on Start-up with a checklist 
file, Skips to the Screen with the last completed Step also 
facilitates load Sharing Since it brings the new designer right 
to the point where the previous designer left off. 

Modifications will be apparent to those skilled in the art 
and, therefore, the invention is defined in the claims. 
What is claimed is: 
1. A method for verifying a given PCB layout design, 

comprising: 
on request, displaying a menu of intervals for designing a 
PCB layout; 

on request, displaying a menu of Steps associated with one 
of Said intervals in Said menu of intervals, each of Said 
Steps for designing a PCB layout; 

receiving from a user an indication that a step in a given 
PCB layout design is a completed Step and in response, 
Visually differentiating visual representations of Said 
completed Step from Visual representations of non 
completed Steps; 

where all Steps in a given interval are completed Steps, 
Visually differentiating visual representations of Said 
given interval to indicate a completed interval; 

Storing indications of completed Steps and completed 
intervals in a checklist file; 

appending Said checklist file to a layout design file 
containing Said given PCB layout design. 

2. The method of claim 1 including tracking a step last 
indicated as a completed Step by Said user and Storing Said 
last completed Step in Said checklist file. 

3. The method of claim 2 including, initially, retrieving a 
layout design file and retrieving an associated checklist file, 
if any, and, responsive to Said Stored last completed Step in 
Said retrieved checklist file for, initially, displaying a step 
menu containing Said last completed Step. 

4. The method of claim 3 wherein said step of storing is 
also for naming Said checklist file with a name having a 
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portion identical with a portion of a name for Said layout file 
containing Said given PCB layout design. 

5. The method of claim 4 wherein the step of retrieving an 
asSociated checklist file comprises Searching for a checklist 
file having a name with a portion identical with a portion of 
a name for Said layout file containing Said given PCB layout 
design and, on finding a matching checklist file, retrieving 
Said matching checklist file. 

6. The System of claim 5 including, where no associated 
checklist file exists, creating a checklist file associated with 
Said given PCB layout design file and importing metrics 
from Said given PCB layout design file to Said associated 
checklist file. 

7. The method of claim 1 including allowing a user to 
request a churn for an interval, for denying Said user request 
if Said interval is not a completed interval and, where Said 
interval is a completed interval, for accepting Said churn 
request and changing Said interval to a non-completed 
interval and Said Steps of a step menu associated therewith 
to non-completed StepS and for displaying Said associated 
Step menu. 

8. The method of claim 7 including allowing a user to log 
times for the taking of a completed Step and including 
indicating cumulative time taken for a completed interval 
and wherein Said Step of Storing also comprises Storing 
cumulative time for a completed interval. 

9. The system of claim 8 wherein said step of storing also 
comprises Storing, as churn time, time logged for the taking 
of completed Steps associated with an interval in respect of 
which a churn request was accepted. 

10. An electronic System for use in conjunction with an 
electronic PCB layout design system for generating a PCB 
layout file, comprising: 

an interval menu for displaying intervals for designing a 
PCB layout; 

a step menu associated with each interval in Said interval 
menu for displaying Steps for designing a PCB layout, 

means for receiving an indication that a step in a given 
PCB layout design is a completed Step and for, respon 
Sive thereto, Visually differentiating visual representa 
tions of Said completed Step from Visual representations 
of non-completed StepS and where all Steps in a given 
interval are completed Steps, Visually differentiating 
Visual representations of Said given interval to indicate 
a completed interval; 

means for Storing indications of completed StepS and 
completed intervals in an output file; 

means for appending Said output file to a layout file 
generated by Said PCB layout design System for Said 
given PCB layout design. 
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